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© An internal combustion engine lubricating oil composition adapted for used with a maintenance-free system 
of engine and having excellent properties including oxidation stability, resistance against sludge formation and 
ability to clean the engine. The composition is characterized in that it comprises ingredients (A) through (D) 
below as essential components on the basis of total amount of composition and the total base number of the 
composition is between 2.0 and 6.0 mgKOH/g: (A) a specific alkaline earth metal type cleaning agent, (B) zinc 
dialkyldithiophosphate expressed by a specific general formula (1), (C) a succinic acid imide. type ashless 
dispersant and (D) a phenol type and/or amine type ashless antioxidant. 
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BACKGROUND OF THE INVENTION 



1 . Field of the Invention 



- - ■ I 



This invention refates' to a lubricating oil composition to ! be* suitably used for internal combustion 



engines. 



2. Background Art 



•v.*? ij: 



An internal combustion engine (hereinafter referred to simply "as engine) of an automobile comprises an 
oil pan arranged at a lower part of the cylinder block of the engine main. .body for feeding lubricating oil 
(hereinafter referred to engine' oil) stored In the oiM pan' to various parts of the engine and causing it to 
circulate for lubrication. L , " ' 

The engine oil stored in the oil pan needs to be totally ' replaced in the course of time' because it 
becomes 'degraded as it is used for lubrication. ' 

According to owner's manuals provided b^ automobile manufacturers, the engine oil of 'an automobile 
typically needs" to be replaced for' every 15,000km of mileage at best if engine oil of the highest grade such 
as API SH grade is used. 

Therefore, the automobile owner has .to remind him- or herself not to forget 'about periodical engine oil 
change, taking the mileage of the car into consideration. 

On the other hand, engine, oil for stationary gasoline and diesel engines, also requires periodical 
replacement at the cq$t of time and 'labor that can significantly raise the running cost of the engine. 

In. view of these circumstances; various so-called maintenance-free^ systems nave been proposed to 
reduce the cosf'and labor of servicing by extending the service life "of .engine oil^as much' as possible. 

j' . . \ • \ • . r « *• o'„- v .* ;L O ' . - ' :l : :•!; • r. >. 
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SUMMARY OF THE INVENTION 



However, no engine oil has. peen found to "date, that meets the requiremerit_s"pf a maintenance-free 
system including the oxidation stability and resistance against sludge* formation 'in order to keep the oil 
clean and the, capability of Reducing any possible deposits in the combustion chamber and on. the inlet 
.valve. .. .. 

It is therefore the object of .the present invention to provide engine oil having a specific composition and 
a set of specific properties, tfiat can be "used . for a maintenance-free system to reduce the deposits in the 
combustion phamber and on the inlet valve 1 , ancJ prevent the degradation of the exhaust gas decomposing 
catalyst of the engine!' .V>' -. . . ',»., u ,, 

According to the invention, the above, object is achieyeci by providing a lubricating oil composition for 
internal combustion engines comprising^ ( ', .. ; , 

r (A) a OVl to 0.7 % by weight of at least an Alkaline eartli metal type cleaning agent in the form of sulfuric 
acid ash , selected /from alkaline earth* metal sulfonates/ alkal phenates and alkaline earth 

salicylates, 

. (B) a 0.01 to, 0.10 % by weight of. a ?inc.dialkyldithiophosphate. expressed by the following general 
. formula (1) in. terms' of. phosphorus atom concentration, 

• i . . * .O "X-'. >. . " J 1 . ; • ■ "T. . 
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where R 1 and R 2 are alkyl groups having 3 to 12 carbon atoms and may be same or different, 

(C) a 0.05 to 0.20 % by weight of a succinic acid imide type ashless dispersant in terms of nitrogen 
atom concentration, and 

(D) a 0.5 to 3.0 % by weight of a phenol and/or amine type ashless antioxidant, 

as essential components on the basis of the total amount of the composition, wherein the total base number 
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of the composition being between 2.0 and 6.0 mgKOH/g. ... 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 Fig. 1 is a diagrammatic illustration of a maintenance-free engine oil supply system. 

Fig. 2 is a diagrammatic illustration of another maintenance-free engine oil supply system. 
Fig. 3 is a diagrammatic illustration of still another maintenance-free engine oil supply system. 
Fig. 4 is a diagrammatic illustration of a further maintenance-free engine oil supply system. 

to DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

\ Now, a lubricating oil composition for interna! combustion engines (engine oil composition^according to 

the present invention wlfl Be described in greater detail. ' [ ~ . . \ " 

. For the purpose of the invention, no particular limitations are provided fpr^ lubricating' base oil and may 
*75 be appropriately selected from various types of mineral oil and synthetic oil that are widely used as engine 
base oil. 

'Mineral oils that can" Be. used lor the purpose^* of the present ( jnventioh.' i,nclude. paraffin^ type and 
naphtene type base oils produced by refining fractions of lubricating oil obtained "as a resujt .of .latmbspheric 
distillation and vacuum distillation of crude oil, using a combination of techniques selected from solvent 
20 ' ' deasphalation; solvent extraction, nydrocrackihg, solvent dewaxing, catalytic dewaxing, hydrorefining, sulfu- 
ric acid treating and clay treating. . ' ... . ' .\ 

Examples of synthetic oil that can be used fbr^tiie purpose of the invention include a-plef in polymers 
(polybutenes, ocfehe-1 oligomers, decene-1 oligomers and the like), alky [benzenes, alkylhaphthalenes, 
* cfiesters (ditricfecyr giutarate. di-2-ethyjhexyl ^dipate.' diisodecyf adjpate. ditridecyl adipate, "di : 3-ethylhexyl 
25 sebacate' and the 'like), polyol esters'" (tri metnylolpro'pahe caprylateV trimethylblproparie peiargdhate, pen- 
taerythritol-2-ethylhexanoate, pentaerythritol pelargonate and the like), pojy^pxyalk^lene^gjy cols, ^polypheny I 
ethers, silicon oils, perfluoroalkyl ethers and mixtures thereof. 

Any of these base oils may be used alone or . two or more than two of them may be used in 
combination. Althouqh' the base' oil to be used for "the* purpose of the invention may have any kinematic 
3d' viscosity, an extremely low kinematic' viscosity can make the Dase oil very evaporating and a high oil 
1 consumption rate ' may result, whereas ah^extremely^hlgh' kinematic viscosity "can' result in poor fuel 
economy. The kinematic viscosity of the base oil is preferably found within a range of about 3 to 20mm 2 /s 
' at 100°C and more preferably within a range of about 3 and 1 6mrh 2 /s at 100 °cr * ' 

The component (A)'of the oil composition according Jo the present 1 invention is at least an alkaline earth 
35 metal type cleaning' agent in the form of sulfuric acid ash' selected from alkaline earth jnetal' sulfonates, 
alkaline earth metal phenates and alkali,ne earth salicylates. , 

For the purpose of the invention, alkaline earth metal sulfonate is one or more than one alkaline earth 
metal salts of alky I aromatic sulfonic acid/ magnesium "salt 'and/or calcium salt in particular, typically 
obtained by sulfonating an alkyl aromatic compound having a' molecular wjeight between 300 to 1,500, 
40 preferably between 400 and 700 and includes so-calleJ petroleum sulfonic acids and synthetic sulfonic 
acids. ^ . - - 

For the purpose of trie present Invention, a petrofeum sulfonic acid cap be obtained by sulfonating an 
alkyl aromatic compound extracted from the lubricating oil fraction of mineral oil' or by using mahogany acid 
obtained as a by-product of white oil production. 
45 For the purpose of the invention, a synthetic sulfonic acid can be obtained as a by-product of detergent 
production in an alkylbenzene manufacturing plant or fc>y sulfonating alkylbenzene having a straight chain or 
branched alkyl groups which is produced by alkylating polyolefin or benzene or also by sulfonating 
alkylnaphthalene such as dinonyinaphthalene. 

While any sulfonating agent may be used for sulfonating an alkyl aromatic compound for the purpose of 
so the invention, the use of fuming sulfuric acid or sulfuric anhydride is most appropriate. 

For the purpose of the present invention, alkaline earth "metal phenate is one" or, more than one alkaline 
earth metal salts of alkyiphenol, alkylphenolsulfide and reaction products of Mannich reaction of alkylphenol, 
magnesium salt and/or calcium salt in particular, and expressed by the following general formulas (2) 

through (4); 

; ' ' ; ■» 

55 
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where R 3 , R*i ,H 5 , R 6 , R 7 and R 8 are straight chain or branched alkyl groups having "4 through 30 carbon 
atoms and may ' be same or -different; Me is one or more than one alkaline earth metal, preferably calcium 
and/or magnesium and z is an integer of 1 or 2. 

For the purpose of the present invention, salicylate is one or more than^one alkaline earth metal salts of 
alkylsalicylic acid, calcium and/or magnesium salts in particular and expressed by the following general 
formula (5); - v ' - ~ f 1 



rr- 




OH 



... i 



COq}- Me -§C0 -r^_ R «ol 



(5) 



where R 9 and R 10 are straight chain alkyl .grpjaps having ;4 through 30 carbon atoms and may be same or 
different, Me is one or more than dne alkaline earth' metaWpYefierably calcium and/or magnesium. 

For the purpose of foe present invention, alkaline earth metal sulfonate, alkaline earth metal phenate 
and alkaline earth metal salicylate include not only alkaline earth metal sulfonates, alkaline earth metal 
phenates and alkaline earth metal salicylates obtained by causing alkyl aromatic sulfonic acid, alkylphenol, 
alkylphenol sulfide, reaction products of Mannich reaction of alkylphenol or alkylsalicylic acid to directly 
react with oxides or hydroxides .of alkaline earth metals. such, as magnesium and/or calcium^, and neutral 
, (normal salt) alkaline" earth rpe^tal sulfonates,, neutral (normal salt), alkaline earth metal phenates ani} neutral 
(normal salt) alkaline earth metal' salicylates obtained by replacing the alkaline metals such as spdium and 
potassium with alkaline earth. metals of corresponding comparable compounds but also basic alkaline earth 
metal sulfonates, ' basic alkaline earth metal phenates and alkaline earth ^etaf salicylates obtained by 
heating neutral alkaline earth metal sulfonates, neutral alkaline earth metal phenates and neutral alkaline 
earth metal salicylates along with excessive alkaline earth metal salts and alkaline earth metal bases in the 
presence of water and overbasic. (superbasic) alkaline earth .metal salicylates, overbasic v (superbasic) 
alkaline .earth metal phenates ano*. overbasic (superbasic) alkaline., earth metal salicylates obtained by 
causing' neutral alkaline earth, nnejal sulfonates, neutral alkaline earth" m.etal phenates and neutral alkaline 
earth metal salicylates to react with alkaline earth metal bases in the presence of carbonic acid gas. 

For the component (A), neutral alkaline' earth metal salts, basic alkaline earth metal salts, overbasic 
(super-basic) alkaline eartft metal salts, and mixtures thereof may be used. . 

The content of the component (A) is , between a, lower limit of 0.1 % and an .upper limit of 0.7 % by 
weight and preferably between a iower limit of 0.2 % and an upper, limit of 0.6 % by weiqht in terms of 
sulfuric acid ash on the basis of the total amount of the composition. The piston cleaning effect of the 
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composition wilt not be satisfactory if the content goes under 0.1 % by weight and the deposit in the 
combustion chamber appears at an excessive rate if the content exceeds 0.8 % by weight. The sulfuric acid 
ash is preferably tested by a method conforming to J IS K2272. 

■ For the purpose of the present invention, the component (B) is a zinc diatkyldithiophosphate expressed 
5 by the general formula (1) as shown above. ;~ : - v • 

In the formula, R 1 and R 2 denote alkyl groups having. -3 to 12 and preferably 3 to 8 carbon atoms and 
may be same or different. The alkyl groups may be of the primary type or of the secondary type. 

Examples of the component (B) include zinc diisopropyJ-dithiophosphate, zinc diisobutyl- 
dithiophosphate, zinc di-sec-butyl-dithiophosphate, zjnc..diisoamyl-dithiophosphate, di-4-methylpentyl- 
w dithiophosphate, zinc di-2-ethylhexyl-dithiophosphate, zinc diisod6cyl-dithiqphosphate, zinc di-dodecyl- 
pbenyl-dithiophosphate and mixtures thereof. ! i 

'The content of the component (B) is between a loweHimit of 0.01 % and an upper limit of 0.10 % and 
preferably between a lower limit of 0.02 % and ean uppet. limit of Q.Q8 %"by weight in terms of phosphorus 
atom concentration. The oxidation stability of the composition will become too low if the content goes under 
75 0.1 % by weight and the exhaust gas decomposing catalyst of the engine can be degraded if the content 

exceeds 0.10 % by weight. \ J r /' 

For the purpose of the present invention, the component (C) is a succinic acid imide type ashless 
dispersant. Although no particular conditions are provided for the material of the component (C), examples 
of materials that can be used for it include at least a ifuccinjc aoidinni.de tyDB.ashlessJdispersant selected 
20 from compounds expressed by the following general formulas (6) or (7), compounds obtained by modifying 
compounds expressed by the following general formula (6) by means of inorganic acid such as boric acid 
or orqanic acid such as oxalic acid and compounds obtained by modifying compounds expressed by the 
' general formula (7) by means .of inorganic acid such as borig,acid or organic acip! such as oxalic acid. 



25 



* • * 



30 



35 



(7) 



40 



N(CH 2 CH2NH) m H (6) 

CH 2 -C r 

R-CH-C^ ^C-CH-R 13 ' 

, i .i . I? " 11 fi^' ' ' 

where R", R 1 ^, and R i3? are'aikyi groups or" alkenyl groups, preferably polybutenyl 'groups or ethylene- 
45 propylene copolymer groups having an average molecular" weight of 900' to 5,6o8 and preferably 900 to 

:; 3;500 and may.be; sam'e'of different and m and n are integers, between '2 and 5. " " ? 
" 1 The c^bmpbherit (C) can be "obtained by Causing polyoletin Vucrt as pplybutene or ethylene-propylene 
copolymer' to '' react with maleic anhydride and thereafter with polyamine such as tejtraethylenepentamine. 
The content of : the component (C) is between a lower limjf of 6 05 % and an 'uppe.r limit of 0.20 % and 
50 "preferably between a lower limit of 0.06 % and an upper limit of 0.15 % by weightln terms of nit'rpgen atom 
concentration on the basis of the total amount of the composition. The piston t cleaning' effect of the 
Composition Svill' not b^ satisfactory if the content goes. under 0.05 % by weight and the cold fluidity of the 
' composition becomes too low if the content exceeds 0:20 % by weight!' ' /" [' *' 

* For the purpose of the present 'invention, the component ^D) is a pnenol type arld/or'amine type ashless 
• 55 antioxidant. ' " 1 } * 

Examples of compounds that^n be used for the ' component' (D) include 2,6-di-t-butylphenol, 2,6-di-t- 
butyl-p-cresol, 2,6-di-t-butyl-4-ethylphenol, 2,2 , -methyieneD ! is(4-methyl-6-t-^ 

(4-ethyl-6-t-butyVphenol), 4,4 a -niSthy 1enebis(2,6-dM-buty Iphenbl); "4,4 , -bis{2 i 6-dK-butylphenol) f . ^^-thiobiste- 
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t-butyl-o-cresol), tridecyl alcohol ester of 3-(4-hydroxy-3,5-di-t-butyl-ph^ acid, octadecyl alcohol 

ester of 3-(4-hydroxy-3,5-di-t-butyl-phenyl)prppionic acid and other phenol type ashless antioxidants, 
' diphenylamine, p.p'-dioctyldi'phenylamine, p.p'-didodecyldiphenylamine, phenyl-a-naphthylamine, p-octyl- 
phenyi-a-naphtylamine, p-nonylphenyl-a-naphthy lam ine, p<Jodecylphenyl-a-naphthylamine and other amine 
5 type ashless antioxidants and mixtures thereof." 

The content of the component (D) is between a lower limit of 0.5 % and an upper limit of 3.0 % and 
preferably between a lower limit of 0.6 % and an upper .limit of 2.0 % by weight in terms of nitrogen atom 
concentration on the basis of the total amount "of the. composition. The oxidation stability of the composition 
will become too low' "if* 'the content goes under 0.5 % oy weight and the piston cleaninq effect of the 
j-'70 composition wilt hot be satisfactory if the content exceeds 3.0 % by weight: . V , 

■ A lubricating 4 oil composition for internal combustion engines according to the present invention 
v comprises the above components (A) through (D) as essential additives by the specifically ( defined 
4 : respective contents and, in" addition, shows "a total" base number between 2.0 and 6.0 mgKOHj/g when 
determined by means J IS K2501 (hydrochloride method)! the cleaning' effect of the com position will not be 
75 satisfactory and the degradation of the. composition Will start in early stages if the' total' base number is 
lower than 2,0 mgKOH/g. ' ; r - - ^ ■• ^ ^ ' 

While" a lubricating oil composition ,for internal combustion engines according, to the present .invention 
may show the oxidation" stability to any extent, trie oxidation induction time'of the composition is preferably 
longer than 120 minutes and more preferably longer than 150 minutes when determined by ASTM D4742 
20 (Oxidation Stability Test). ._ 

Any known other additives may be added to an engine oil composition according to the invention in 

order, to further enhance its performance. 

Examples of additives that can /suitably v be used for the purpose of the- invention include extreme- 
pressure 'agents.' such 1 as tricresol phpsphate arid triphepylphpsphate). rust-preyentives/.ri)e.ta1 deactivators 
25 such as'.benzotriazoie^ ashle^ as succinate and ben|yfamme,/defoaming agents such as 

- silicon, viscosity index enhancers, such as^ poly methacry late, polyisobutylene, polystyrene and pour point 
depressants and two or more than two of these additives may be used in combination. 

For the purpose "of ; the in j^entio^^ihe'iym&al contents of the. ( viscosjty inbex phhapper, the. dejoaming 
' agent and the metal' deactivator, wiij be' respectively between,! ^and 30 weight, ^.etwe^rT 0.005 and 1 
30 % by weight and between p-1 and^l5 % by ; weighi on the rjasis'bf the total amount, of thelcpir\positi6n. 

A IdbricatihrJ oil composition acco^ suitably be used for gasoline 

I ' engines of motor cycles and automobiles, "diesererigines of motor vehicles and vessels, stationary gasoline 
engines and stationary diese I engines partic of .such engines. 

No particular conditions are, provided for. a maihteriance-free supply system that, can be used for the 
35 purpose of the present invention. Such' a system may typically have a configuration .as shown fin Fig.' 1. 

Fig. 1 shows an apparatus for supplying a lubricating oil composition 1'for internal .combustion engines 
that comprises a reservoir tanks 4 gr?ang§d\ at a lower pprtion pf^the cylinder block of 2 the. engine main 
' body 1 for storing lubricating oif and supplying it at a predeterrrimejci .'fate? to the engine and an oil pan 3 
which is a section for temporarily storing lubricating oil that 'i^bping fed and made ,tp circulate from the 
, 40 reservoir tank to the engine at a preqetermined rate ^long' with a lubricating oil feeding means for driving 
^ lubricating' oil to flow toward, the oil, pan ^hereinafter referred to as apparatus. I). The lubricating oil feeding 
means include an oil feed pipe 5* communicating the bottom of the reservoir tank . and the. oil pan 3 and a 
quantifying pump 6 fitted to the 'feed pipe 5. , \ . ........ « ^ ^ 

While the reservoir', tank '4 of .the. apparatus I can store either fresh '.Qji or recycle p,ii, fresh oil is 
45 preferable^ for the purpose of the. invention.. Recycle oil is ^prepared , by collecting, oil from, the lubricating oil 
from the section for, temporarily storing lubricating oil, separating impurities by filtering and centrifugaiizing 
it and using additives. , 

As described above, the apparatus I supplies a lubricating, oil composition at a predetermined rate, 
which^ 'may be either a fixed rate determined, on the basis of. .the average oil consumption rate and the 
so capacity of the engine or a variable rate that varies depending on the load applied to the oil. If a variable 
rate that varies depending on the load applied to the oil is adopted^ th { e,rate of supplying lubricating oil to 
the engine is determined as a function _pf the state of qperatiph of the engine. 

The operation of this system will be described hereinafter, . 
The apparatus I may additionally comprises means for regularly qr irregularly, preferably regularly, 
'55 checking the volume of lubricating oil stored in the section for temporarily .storing lubricating oil and 
compensate the lost lubricating. oil .with, oil ^in the reservoir tank 4. The regular checking may be conducted 
after a predetermined time of operation .or a predetermined ^mileage of the engine. As , indicated by the 
broken lines in Fig. V, a lubricating oil level sensor 13 transmits a signal to a control section 14, which 
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control section 14 then transmits a control signal to the .quantifying pump to feed a required, volume of 
' lubricating oil. * ... 

The apparatus I may be provided with a filter 15. to remove any insoluble .substances in the lubricating 
oil. If such is the case, the filter "15 is arranged on an oil feed' pipe' 5 connecting the reservoir tank 4 and 
's lubricating oil storage section 3, oh a lubricating oil path (not shown) connecting the lubricating oil storage 
section 3 and the engine or, it recycle oil is used, on an lubricating oil path 16 connecting the lubricating oil 
storage, section 3 and the reservoir' tank 4." Alternatively v two pr more than twojilters may be arranged. 

Fig. 2 shows a modified maintenance-free supply system to an internal combustion engine lubricating 
oil . composition according Vto the invention. This modified system is realized by. providing the above 
10 apparatus I with an arrangement where high level A and Jpw level B are defined in the lubricating oil storage 
section 3 for supplying lubricating oil after a predetermined time of operation or a predetermined mileage of 
the'engine such that the oil in the storage section is ; Brawn out ffpm it each time lubricating oil is supplied 
to the engine until the level of the oil falls to level B^and fresh oil js' then' si^li^tp/the high jeve/A from 
-the reservoir tank 4 until It'gets to high level X . 
" 75 Withlhis arrangement, the timer 17 transmits a signal to the control unit 11 whenever a predetermined 
time of operation passes' or the mileage meter 12 transmits a signal to the control uniM 1 whenever a 
predetermined mileage is observed and then the level of the oil jn the oil. pan ils. detected "by Jthe oil level 
sensor 11 arranged in the lubricating oil storage section 3^Jf the 'le\je( is, higher than iowf level B,.the oil in 
" the lubricating oil storage section 3 is drawn out through the oil drain pipe 8 until the, level gets to low level 
'*20 ' B. the drawn out oil may be stored in a waste oil tank 7 6r,~ alternatively, returned to the reservoir tank 4. by 
way of the filter 15 as shown in Fig. 1. Thereafter, the control uniM1 transmits a' signal to the quantifying 
' pump 6i which then supply fresh oil from the reservoir tank 4 to the" lubricating oil storage section 3 until the 
oil level sensor 10 detects that the level of the oil in the lubricating 'oil storage.. section 3 is in high level A. 
Again, this modified system may be provided with a* filter' 15 to remove any insoluble substances in the 
25 lubricating oil. If such is the case, the filter 15 may be. arranged at the location shown in Fig. 1. 

c Fig: 3 shows another 'modified' maintenance-free supply system to an internal combustion engine 
lubricating oil composition according to the"inve fc ntionV Tjfiis moclified system is realized by providing the 
above apparatus I with' control means for] controlling^ said supply 'means for^ supplying the rubricating oil 
storage section 3 with a predetermined Amount", of .fresh oil from trie reservoir tank 4 when the internal 
30 cbrrtbustioh engine is operating (hereinafter Vef erred, to 

• : The 'Control means ^may comprise /a sensor (not srjown\ for detecting, the state* of operation of the 
engine, e.g.; high speed operation and low ; s^e^' qpeVation^jand a control unit 1 1/ as weH as other 
appropriate component. WitrAhis system, 'the. 'output7!srghaf "Sf '.the* sensor is sent "tQ the control ' unit 11, 
which by turn "transmits a"contro[ signal to the quantifying pump'6 so that a predetermined vojume of fresh 

35 oil is fed to the lubricating oil storage section 3 frorrj'the reservoir' tank 4 on a regular basis. depending on 
' the state of operation of the engine. i ^ ... ... ■ 

With this arrangem'eht, lubricating oil bah have a prolonged service life and. can i, be relieved of 
^maintenance to a considerable extent \soHhat,' if used .for 4 stationary gasoline' or diesel. engine, it can 
greatly save time and labor and reduce the running' cost; 
40 Fig. 4 shows' still another modified maintenahc'e*free supply system^ comprising supply means for 
supplying the' lubricating oil storage section 3" with 'means for' supplying the lubricating oil storage section 3 
with a predetermined amount of fresh oil from the' reservoir tank ^on a regular basis. In modified system, 
the above described apparatus \\ Vs' further provided with ''drain^'means for draining lubricating oij from the 
lubricating oil storage section 3 (comprising an oil drain pipe 3, 'a' solenoid valve 9 controlled by the signal 
45 transrttitted from the Control" unit "11, a waste oil tank "7 and other components) and detection means for 
'detecting' the' volbme of oil in the lubricating .'oil storage, section 3 (comprising aft oil volume sensor for 
• " detecting the' volume of oil in the oil pan 3 ancf J other cbmponehts), said control means being 1 designed to 
control the supply means and the drain means according to the detection signal transmitted from the oil 

* volume detection means' periodically when' the internal, comDustiori engine is operating (said modified 
'50' apparatus being referred to as apparatus ill hereinafter') . 1 k ' 

Lubricating oil stored in the lubricatiruj oil storage section "of ttie' apparatus III is gradually lost as a 
result of evaporation and combustion. So, the oil in "the oil pen 3 is monitored arid the lubricating oil storage 
section 3 is supplied with Rubricating oil or.'oil is drawn' oi/t of .the' storage section 3 until the oil in the 
lubricating oil storage section 3 gets to control level a whenever a predetermined' time of operation passes 
• 55 (and a sighal is transmitted ; frbm the 1 timer 17) or when a' predetermined' mileage is observed (and a signal 
- ' is transmitted from the mileage meter 1'2). 

More specifically, if the lubricating oil in the lubricating oil storage' section 3 is below control level a as a 

result of monitoring, lubricating oil is supplied to the^ lubricating oil storage section 3 from the reservoir tank 

.... ». * 
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4 until it gets to control level a. To the contrary, if the oil in the oil pan 3 is found above control level a as a 
. result of monitoring, a necessary amount of oil is ,drawn jput of ihe lubricating.ojl storage section 3. If Fhe oil 
in the lubricating oil storage section 3 goes under low level B or exceeds high level A befar a* 
predetermined time passes, then the lubricating oil storage section 3 is supplied with lubricating oil or? 

5 j drained- immediately. — • - - „ ' 

\ The apparatus U or Hj preferably^ comprises engine . state detection means for detecting t[ie operating 
state of the engine so" that satcl control means controls the volume of lubricating oil to be supplied to the 
' lubricating oil storage section _ 3' ' according to /the detection' signal; transmitted from said engine state 
. detection means and -representing the operating state .of. the engine. M 

io\ The operating stated engine -as used- here is a function of the ^number-'of revolution -per unit time of the 

, engine, .the oil temperature, the boost pressure of the air inlet, the duration of- operation of the engine and 
other factors, which are; detected by corresponding individual detection means scj that the control means of 
V'tFe control unit" 11" controls the 'volume to/ be 'supplied "to" trie oil pan 3 according to the detection signals 
. transmitted^ frortv the respective detection means jn'^ucrf a vvay thatvsaid; vqlume alwa(/s ! ' reflects the 
75- operating state of, the engine (in terms of the number, of ^revolution per r unit time of the erlgine, the oil 
■■ temperature-, the boost pressure of the air inlets the duration of-eperation of the engine and other factors. 

With" the above, described arrangement, the volume of oil. to be .supplied can be controlled as a function 
of the loacf applied to trie oil in the system to prolong the service life of the oil; ■ 5 

' " ira subtahk" (not shown) is'prdvided as "a lubricating oil storage" section^ as an engine oiljstorage area 
20 . apart from. the oil pan .3, the^reseryoir tank ' % rriay supply- lubricating oil not . to the oil pan )3 but to the 
: subtank wfren the engine is in operation. ... { ;j 

By - using an "lubricating oil composition according to- the -invention "with any of the-above described 
j apparatuses, the ..service life of .oil car* be;: significantly prolonged and tile! deposit in the combustion 
chamber and the inlet valve can be greatly reduced,. Additionally, the ■ load apptieckto.ithe; filter for removing 
25 : insoluble substances in oil can be largely lessened and possible degradation of .the -exhaust .gas decompos- 

ing^catafysTcan be sigriificanfTy "prevented"/ " s ! 

5 * C ' x * v.* ' . Ti i 'to ' ■ i---' ■:: ^( . 5 -c- * , ;* 

• [Examples^ 1 »^ i ^ < U;o' \< ■ -*r / ,; 

; . / y . . i ' n o . : ■ r. : z .* . c ^ \> 

30. Now, the present invention will be^ described further by way. of examples and. comparative examples, 
although they do hot limit the scope of the invention' by any means. 

\J ' -■ - ■ ■• . . . ..... 
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Example and Comparative Example 



35 Example and comparative example of oil composition containing ingredients tp. respective contents as 
listed in Table were evaluated by a stacje-engifie test, Thelest results (the~amountsof piston head deposits) 
r* are also 'shown in Table 1. ' ?.;*../. r?^— ; ' "i 

Engine: , T.S dm 3 , OHC-type ...... . .... . 

Fuel: ieadless high octane value gasoline j[notjpgrtai"nihg engine cleaner) 

w , ... Test.M6.de:, . - . AMA mode,,-, , ■.. ~ - . - J 
Test hours: 500h 

Oil Management: Test was started from Low Level of the level gauge and oil was supplied every 24 

hours until it got to Low Level in an assumed maintenance-free system. 

45 



8 
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[Table 1] . . 



♦ *• r * 



10 



75 



20 



25 



35 



40 



45 



50 



30 



. • - S V" " . w • I'i • ..." 


• • • 

Exmpl '. 


Cmpr . 
Exmpl.' 


(A) 

> 


overbasic -calcium sulfonate^ (wt%) 


4. 

0, 78* 


1 . 56 


calcium sulfide phena£e (wt%) . 


6 . 80 


0.80 .* 




zinc diaikyldithidphdsph^te (wt%)' 


"0^ 60"' : ' 


1 1 .20 " 


(C) 


polybuthenylsuccinic °fccid ' imide 4 * * ^' 

• f (Wt% : ) : ' •'" ,r "' 'ilC.!'.^- /t i . . ■•■£ 


%. 

6,50 : 


5.50 


(D ) 

r 
■ 


phenol?, type antioxidant ..( ; wt% )>, 




.0.50 ■ 


amine type antioxidant^. (wt%) 


b 6 b " 


0 20 ' 


Others 

* ■ c - • 

iV o -r ' v 


viscosity index enhancing 1 agent 7 - * 

( wt% ) ■ ? - - ' • r " • 


2.44^ 

*: ' 


>2.44 


friction modifier, , (wt%) > s 


- ^ ■•- * 
^0.40 

* * 


.0^40 ■ 


base oil ( wt% ) 


.87.38 ' 


87: 40^ 


total- sulfuric acid v ash content of (A)' o s 
0 on the basis of total amount -of V v ■ 
composition ) v ( wt% ) : : " '-"'^ri v-v/^,; ^ - 


a0.47 


0.-80 = r 


* 

phosphor atom concentration of (B) 
(on the basis of total amount of 
composition ) ( wt% ) 


b'. 043 


6.086 

- *• * 


nitrogen atom concentration. b£ (C)' 
(on the basis of total amount of 
composition) (wt%) 


0 .091 * 


0.677 

- - j. 


total base number (hydrochloride method ) 10) 
(mgKOH/g) *'l 1 >'<' ",.--.v.- ^■'.-■ai . 


^ " 

3.8 


6.2 


oxidation induction time (min) 


.165. 


160 


amount of piston head deposit 
(average of 4 pistons) (g) 


0.27 


1.91 



N.B. : 

! ** 

i* ■ ' • - . 
1) 



2) 



overbasic calcium salt of alkylbenzensulfonic acid - 
total base number of 320 mgKOH/g with a method 
according to J1S K2501 (hydrochloride method) 
calcium salt of aklyldodecylsulf ide - total base number 
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of 135 ragKOH/g with a method according to JIS K2501 



( hydrochloride method ) 



3) 



mixed system of secondary type alkyl groups having 4 to 

4 

6 carbon atoms for ..alkyL. groups 



4) 



mixture of mono- and bis -types obtained by reacting 




1,300 

5 ) 4, 4 1 -methylenebis( 2, 6-di-t-butylphenol ) 

6) dialkyldiphenylamine type; mixed system of tert-butyl 
groups and tert-octyl groups for alkyl groups 

7) mixed system of dispersion type polymethacrylate-olef in 
copolymer 

8 ) ester system 

9) highly refined mineral oil - kinematic viscosity of 
W/s (@100°C), viscosity index 100 

10) determined with a method according to JIS K2501 
(hydrochloride method) 

11) determined with a method according to ASTM D4742 

[Advantages of the Invention] 

When an engine oil composition according to the invention is used with a maintenance-free system for 
engines, it shows properties required for the system to a satisfactory extent, including oxidation stability and 
resistance against sludge formation and can remarkably clean the engine. In other words, it can reduce the 
deposit in the combustion chamber and the inlet valve and prevent possible degradation of the exhaust gas 
decomposing catalyst. 



1. A lubricating oil composition for internal combustion engines characterized in that it comprises: a 
lubricating base oil,(A) a 0.1 to 0.7 % by weight of at least an alkaline earth metal type cleaning agent 
in the form of sulfuric acid ash selected from alkaline earth metal sulfonates, alkaline earth metal 
phenates and alkaline earth salicylates.(B) a 0.01 to 0.10 % by weight of a zinc dialkyldithiophosphate 
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expressed by the following general formula (1) in terms of phosphorus atom concentration, 



10 



RO 



R 2 0 



( i) 



2 . 



Zn 



. i 



75 



where R 1 and R 2 are alkyl groups ^havjrjg. 3 to^12 carbpn atoms, and ^may-.be .same or different, (C) a 
5.05 to 0.20 % by weight of a succinic acid imide type ashless dispersant in terms of nitrogen atom 
concentration and (D) a 0.5 to 3.0 % by weight of a phenol and/or amine, type ashless antioxidant as 
essential components ori the basis 6f th& total amount of the Composition; the totaf base number of the 
composition being between 2.0 and 6.0 mgKOH/g. 
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Fig. 3 
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(54) Lubricating oil composition for internal combustion engines 



(57) An internal combustion engine lubricating oil 
composition adapted for used with a maintenance-free 
system of engine and having excellent properties 
including oxidation stability, resistance against sludge 
formation and ability to clean the engine. The composi- 
tion is characterized in that it comprises ingredients (A) 
through (D) below as essential components on the 
basis of total amount of composition and the total base 
number of the composition is between 2.0 and 6.0 
mgKOH/g: (A) a specific alkaline earth metal type clean- 
ing agent, (B) zinc dialkyidithiophosphate expressed by 
a specific general formula (1), (C) a succinic acid imide 
type ashless dispersant and (D) a phenol type and/or 
amine type ashless antioxidant. 



Fig.1 



1 13" 
3 



f 



15 



I 
I 
I 
I 

I 

_J 



CO 

< 

CD 
CO 
10 

CO 
CO 
CO 



Q. 
LU 



BNSOOCID: <EP 0686689A3_I_> 



Primed by Rank XercK (UK) Business Services 
2.13.15/3.4 



EP 0 686 689 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 95 10 8680 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Crtatioa of document with indication, where appropriate, 
of 



Relevant 
to rtiifp 



CLASSIFICATION OF THE 
APPLICATION (InLCLo) 



X,P 



8 
| 

3 
8 

2 
as. 

O 

to. 

o 



EP-A-G 609 623 (ORONITE JAPAN LIMITED) 10 
August 1994 
table I * 

EP-A-0 391 649 (EXXON CHEMICAL PATENTS 
INC) 10 October 1990 

* page 39, line 35-44 * 

US-A-4 420 647 (HAMMOND KENNETH G ET AL) 
13 December 1983 

* examples 39,40,42; tables IV, VII * 

US-A-5 562 864 (SALOMON MARY F ET AL) 8 
October 1996 

* table I * 

& W0-A-93 23505 (LUBRIZOL) 25 November 
1993 



1 



The present search report has been drawn up for all claims 



Plan of tore* 



MUNICH 



D*« of wnfcUoo «f Ike tamtfc 

18 December 1996 



C19M141/1G 
//(C10M141/10, 
129:18,133:12, 
133:56,137:10, 
159:20,159:22, 
159:24), 
C10N30:1O, 
40:25 



TECHNICAL FIELDS 
SEARCHED (IM-C0.6) 



C10M 



Kazemi, P 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : Don-written disclosure 
P : intermediate document 



T : theory or principle underhiag the invention 
E : earlier patent document, bat published oa, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 



member of the same patent family, corresponding 
document 



BNSDOCID <EP 0686689A3_L> 



